by NORMAN FRUMKIN

Construction Activity in the 1958 Input-Output Study

THIS i8 the second m a sories of
articles on the 1958 iaput-output
study. The fixst artiels, which ap-
peared in the November 1064 Sopvey
or Curemnr Busivess, presented the
eoneepts, uses, nnd basie dats:of the
etudy. Succeeding articlas, such as this
one on eonstruction, will exemine zpe-
cizl aspects of the study mer in-
tensively.

The first part of this article iz a
presontation of deta showing the in-
dustrial orlgin of meteriale and services
uged in several individual types of new
eonatruction and of maintenance and
repair construetion—for example, hous-
ing, schools, utilities, and highways.
It may be racalied that the eariier input-
output article provided data for only
two broad ecatepgories of construetion:
totnl new and totnl maiptanance and
repair construction. The second part
is an examination of the changs from
1947 to 1958 ' in the materiale and
services used in new and meintenancs
and rvepnir construction. Three com-
ponenizs of change are analyzed: shifts
in the relativae imporiance of individunl
types of construction, differentinl price
movements of goods and services, and
o residual category of all other factors.
Definitions and sources of the con-
struction statistics are given in the
sppendix.

Treatment of construction in the
1958 input-output table

The 1868 ioput-output table rep-
resants the flows of goods snd services
among the individual industries of the
sconomy and to final users on n basis
that iz concepiunlly and statistically

1"'he 147 Inputs b eonstrunkion sre derired from the
1047 dnped-autpot sbudy pepeied Ty the Barewe of Labsr
Blatigties of the U.B. Dwpatnaent of Labor. Devid I
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eongistent with the national income and
produnt accounts. Each industry is
presentad in the fable as a ¢olumn
and o row. Reading down the colums,
ote MEY 22e .o industry’s consumption
of poods and services from the varjous
industries and its value added {com-
ponsation of employees, proprietors'
ineotmae, corporate profits, net intersat,
eapital consumption wllowances, and
indireet buosinese  taxes). Reading
across the row shows the distribution
of an industry's output to the rarious
industries snd to final demand (parsonal
sohgumption expendifures, gross pri-
vats fixed cepitel formation, net in-
vantory chenge, (Government purchasas
of goods end services, and pross ex-
ports). Since ths sum of an industry's
inputs (goods and services consumed
and valve added) is eguivalent to
the sum of its ontputs, the total of
the aolomn aquals the totad of the rew
for each industry.

The measures of nsw and main-
tanance and Tepair construction cov-
ored in this article eomprise all ex-
penditures for ocnatrustion, privete
and puoblie, in the economy. They
include all construntion aedrvity re-
gardless of who performed the work
Thus, sonstruction work done by con-
tractors, by employees of Government
egencies and Donconstruction firms,
and by households on a deo-it-yourself
basia are oll ineluded.

The value of all new conatruction is
distributed exclusively to finsl markats.
New private construction s included
in gross private fixed capital formea-
tion, and new public construction is
o component of Government purcheses.

Mpintenones and repair construction
s, on the othar hend, trested mainly
like any other busingss expense required
for current production. Consaguently,
maintenanes and rapair eonstruction is
represented s distributing its output

primarily to the warious industries in-
cluding Government enterprices. How-
aver, mointenance and repair constrac-
tion performed or contracied by genaral
Government is shown ss Government
putcheses and 13 thus & componsnt of
finsl demand.*

Importance of censtruction in the
economy

The imperiance of construction Is
well known. In 1964 the total velue of
new and meaintenaace ahd repair con-
struction wns $80 billion, New con-
struction acovunied for $69 billion or
11 percent of the pross nationel product.

Since 1060, new construction, in
currant and constant dollars, has risen
at approximately the some rate as the
grosa netionad product, while moeinte-
rance gad repair eonsbruciico has ex-
panded at a somewhot lower rate. In
1964, the private share of total new
censtruction was 71 percent, a propor-
tion that hes remeined relatively con-
stant sinee the early 1050's. Private
expendituras accounted for the mnjor
part of total meinteriance osnd repair
constrpction 1o 1964,7

The number of persons engaged in all
congiruction activity in 1804 was ap-
proximately 5 million. Of this total,
3.1 million wers in the contract con-
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struction industry.®* In recent years,
emplovment in contract construction
has been just under 3 million; 1964 was
the first year it exceeded this level.
This recent strength in employment has
reflected an expansion in the volume of

Industrial Impact of

CONSTRUCTION  activity affects
many industries because of itz direct
and indirect regquirements for & wide
variety of products and serviees.
Lumber, glass, conerete, struetural
steel, pipe, wire and cable, building
paper and board, gypsum products,
heating, plumbing, and structural metal
products, lighting fixtures, paint, land-
scaping sod and shrubs, architectural
and engineering services, and equipment
rentals and repairs are among the major
items directly required in construction
activity., In addition, numerous raw
materials, =emifinished goods, con-
tainers, supplies, and services are re-
quired to produce the goods and services
(inputs) used directly in construction.

For example, structural metal prod-
uects (industry 40) are fabricated [rom
steel mill shapes (industry 37), which in
turn are processed from iron (industry
5) and coal {(industry 7). The output
of structural metal products, steel mill
shapes, iron, and coal requires still other
inputs, such as chemicals, electric
power, fuels, containers, office supplies,
freight, warehousing, and telephone
communications, The production of
these items, in turn, uses still other
inputs, and so the chain continues,
resulting in the total output of the many
materials and services necessary to
produce the structural metal products
used in construction, In this example,
the structural metal products are direct

# The estimate of employment fof Ehe contraet construction
Indzstry was based on emplayment series of the Burean of
Labor Statistics. The balance was dovelaped In connection
with the Input-output datn.  The lntter incladed estimates
for self-pmployed conlractars, forPee fecount eonstristion am-
ployees of Government agenchs and noscenstroction flrms,
specatlatlve bullders who do net work on contract, and ém-
poyess of manufacturing companies whe Install construe-
tlon-type equipment such as elevalors,

8 The direet and total requiremenis data refer to the con-
sumptlon of ftoms nasoeiated with construstion during a
1-year perfod, ‘The supply may have come from domaestic
prodoction, imports, or inventories earried over from the
previons year, ALl dota are in values tler than physleal
units, Thus, lumber requirements sre expressed in 1968
dollars, not board fset.

SURVEY OF CURRENT BUSINESS

construction activity. The rise has
more than offset the reduced need for
eonstruction labor attributable to the
growing use by contractors of labor-
saving equipment and of materials pre-
fabricated in manufacturing industries.

Construction Activity

requirements, and all other items are
indirect requirements generated by con-
struction aetivity. The input-output

May 1965

table permits the systematic estimation
of these direct and indirect demands and
thus the calculation of the total output
from each industry in the economy
required by a given level of construction
activity.®

The widespread impact of construe-
tion activity is indieated in table 1 and
charts 9and 10. Table 1 shows for each
industry the percent of its output
attributable to construection in terms
of direct requirements, indirect require-
ments, and the sum of the two, or total

e = o e B

Importance of New Construction in

Generating Output in Selected Industries, 1958

Parcant of Tohal Owiput
0 40 50

INDUSTRY NUMBER & TITLE | I

40, Heatmg, Plumbing & Stroctural
Metal Products

36, Stone & Clay Products

49, Stone & Clay Minng & Quarrying

30, Lumber & Wood Products,
Except Gonlainesy

55, Efectric Lighting & Wiring
Equipmenl

31, Primary Iron & Steel
Manufacturing

38 Primary Nonferrous Metal
Manufactunng

&2, Other Fabrizated Melal Products

10, Painls & Allied Produeis

73, Busmess Services

Z4. Paper & Alied Products,
Except Condainars

11, Petroleum Refining & Related
Industmes

35, Glass & Glass Products

I I | I

1 1 l |

L% Oepaimart of Covawerce, (Miee of Basasy Eressmiei

i
Parcent of Total Output
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und Repair Construction, 1953 for conservotion ond development, BRe- 18, row 31). Or, to toke another
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Copsar- Foet- dwelling units, 8 cents for offices, and 13 metal induetry {column &, row 38), as
aign | oaa | Totrs | Taiiey ""“ﬁ‘ men.  cenis for highways, compared with $0.02420 for highway
wiy | darehop. ﬁi tnd- | v There were alsa varintions in the construction {column 16, row 38).
mdustrial impaet of individual iypes Consequently, the impact on the petro-
U u 1 1o a = of maintenance and repair construction, leum industry would be $24.2 million
— although these variations were smaller {§1 billion >0.024168) [rom expendi-
‘.EJ?E ?ﬁi: m% &% uZﬁ u:%:% than those of new construction. tures of §1 billien of office building
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Zm S | 0B | .oloer | .mr2 :‘P.ﬂ total requirements from ench industry X 0.07010). For the nonferrous metals
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. . - . - , DT . -
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:% :m :ﬁ“ﬂ :% f%ﬂ ‘0 1858 required $0.0241G from the petro- changes in output. Howaver, the na-
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ﬂ ﬁﬁ %}‘ % m -t compared with $0.07010 generoted by sinee in moat problems ralniively small
one M| L) L0 omme | e 3T of new hizshway construction (eolumn  changes in output are analyzed.
T 1 I T A N Cil,llgﬂj m Construction llll]llts
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repair construction, three factors were
considered: {1} relative importance (or
mix) of the individual types of con-
structon activity; (2) differential price
mavements of the iaputs; and (3) the
1npact of all other frctors.

As we have noted nbhove, ensh type of
comstruction aodivity is chavncterized
by ite own est of input coefbcients,
which may differ from those ueed in
other type: of ecomsbruction. Thete-
fore, shifts in the mix of individual types
of construction from ons peried to
another can affect the direct requirs-
ments for total constructivn. For ax-

SURVEY OF CURRENT BUSINLESS

ample, residential construction raquires
mers lumber and less asphalt per dollar
of construction than does highway son-
siruction. Ii highwsay construstion jun-
creazes more Yapidly thoo residantiel
eonstruction, the input pattern for tatal
new construction will display & growing
neod for asphalt relative to the nead for
hamber,”

Differsntial movements in the prices
of the material, service, and wvalue-
addad costs of construction msy lead to

T Ay nated befimer, the Infarmoibon om iedbyldusl Oy pes of
panatrastlon 8 oot detilled ool b Gooadnt e ofl miy
alwots,

Talde 4. Direct Requiremonts, 1947 and 1956, Fey Dollar of Towl New Consgruction,

and Componenté of Change
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chenges in imput cosffimients. For ox-
ampls, if the price of lumber does not
leeep poce with the prices of sll other -
construction inputs, the relative impor.
tanse of lumbsr inputs may chengs,
Whather the lumber goefficient will
inerease, decrease, or not change at al]
depsnds on the extent of the price
change and its effects on the consump- -
ticn of lumber and other inputs. 1t is
important to note that shifts in eon-
sumption induoed by price shanges are
included in the third satagory. .
The two elamente of chengs so far
discussed do not ascount for the total
chanpga ohserved in input patierns.
The third ecomponent of changa is B
residual that represents the sombined
impact of changes over the 1l-year
period from such influences as the
characteristics of construction facilities
{e.g., the trend toward more bathrooms
per housa}: axchitectural wod enginser-
ing design (e.z., the greater use of
eloverleafs and overpasses in highways);
the increased mse of mackinary and
improved methods of operation; and
the use of prefebricated components
and new materials {e.g., metal windows,
plastic pipe). In nddition, this residnal
category includes sifects of the substitu-
tion of one input for ahocher beenusa of
differential price movaments; effecis of
economies of large-ssele operation; the
interaction of the factors; and the
sfatistical errors associated with the
estimotes,

Measurement of components

The foial change bebween the 2 years
represents the diffecemce in the 1947
direct requirsments in 1847 prices aod
the 1958 raquirements in L1958 prices,
with 1047 as the base of the change.
The measurement of the three com-
ponents of change may be summarized
as follows. The change in direst re-
guirements due to mix wes esloulated

Cawspuiafons of Cornpocarie of Cimnge
. LT dirgot requirafienbl 14 17 [kt
. 1058 dirsch rempaitarsenibs [ 1088 prtoe

L]
. 1447 direst requlrtsecbl i XH? pricy weiphicd by
M6 by pod of comlb yaHoR

. iﬁ;%ﬁ:’?ﬂm”m" i B prieme walphicd by
Ly TR T T —— . L |
1.1 O—Aml
B o S — D=Ami

Al pther. t={342
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Tabbe 5—Tokal Changs and Com iy
of Chaage in Dirsct Input Coefliclents
of Total New Censtruction, for 12 Major
Conatruction Muterinls
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as the difference belween the 1847
direvé requiremente in 1947 prices,
waighted by the 1052 tynes of construc-
tion—and the 1047 direct requirements
in 1647 prives. The change in direct
requirements due to prics was oalou-
lated a5 the difference between the 1847
direct requirementz in 1958 prices,
weighted by tha 1847 types of construe-
tion—and the 1047 direst requirements
in 1947 prices. Finally, of other
chenges were the residusl of the total

change lese the mix and the price
¢henpas,

Beransze of statistien]l limitations,
caution should be exercised in com-
pering the construction inputs of the
2 years. First, there sre shortoomings
in the indexes used to convert the 1047
construetion dats o 1958 prices.t

Second, there were statistical prab-

1 Thama aiw irdsitivdles b Lhe Tries Indare spclictbla
o tha Individesl ixpes of ernsbtizetion and Lo the menbtjsd
ond sorvien lnpuly, ‘Tho priee Mdovas for the variy [ypes
of Dontmation el 4o edbont edequtaly ker htngna in cobi-
Lrctors’ gross morgina. In Addidon, ondy poms of {w [o-
oy wd)uak ot ohonges in mber produstiviby in the mostrue-
Hotl industry,  Forthermors, the trios Indaes of Indlvidusl
cuids and sarvios [apats often nfloet Tlak pricen rotber than
actual Drice; Goiy defwonoy aMec okl the price iedexen
pptieatin to the individual Lrpes of Eaoakrgstion agd L
Drrie Indbeieg masd o Aotk Uhe vocku conalraoban jopuaty

' Por evample, revhion of the feidl contruction mla-
Gl Mo allor the appemnes of Ei 1T HyAY Indlsapsd
L Ehe bovnln of pete srd mwintonoaes sod ropalr mnekime-
tlsn wpad for thie 1847 gtviy witoundorstaied. Fot purpess
of Chis Dridoat; aozupmrison, It Wi TetsamTy 14 Mako $ais
Miotkrrnts for this revislon. Aktsmpes werp modg Lo
Sduat tha deval of oll Inpats Dite consktuction, bt doll-
ebeniia SO remined i the case of gusollng, afbes aund athyr
pplisg, 10 Berviend {lnchding srcbitectuml, sngineceing,
o aqpmant reotal},

SURVEY OF CURRENT BUSINESS

lems associated with placing the 1047
deta on s basie comparsble with tha
18568 estiinates.?

New construction

Toble 4 shows for both 1947 and
1958 the direct requirements from each
of the indusiries per dollar of total new
construction end the chonge aver the
period. This change is further sepn-
rated into ench of the three compenents
noted above: shifts in the mix of indi-
vidual typea of construction, differential
price movements, and the rasidual of
all other factors.

Certain of the changes shown in
table 4 may reflect primarly the
inndequacy of the statisties. The in-
puts of severnl materinls weare very
small and were generally less ralinble
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than thoss for the more important
vonstruction materipls. In addition,
85 noted sbove, the 1047-58 change for
some of thess less important materialy
reflsrts the delibarate sgueezing of
supply and servics inputs in the 1947
gtudy due to the upderstatement in
the levels of construction and nn in-
whility to adjust for this problam.
For these reasons, the anulysia of
thange from 1947 to 1058 has bean
confined to the major materialz, thoze
whose direst requirements genernlly
acoounted for at lenst 1 pereent of the
valua of totel new construction.” The

# Poper, puiot, snd rine wone slot inctuded It (il b
goty, sitheoeh ¢holf Inpuks worg leas than the 1-perosnt
mininium. L abou Do Doed theg Lhe paint oo pluming
fitures, which is opnlicd by Fho coumaisstoner, and Mo
glozn I podeiwiekel windans e el sa mdimat
Tifurarmants of dhesr mebanials,

Table 6.—IFrect Roquirconents, 147 aud 1958, Pex Dollor of Toral Maintsoanco and Res
pair Construction, sl Compoenents of Change
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12 materials in this group accounted for
58 percent of the inputs of all materials
and services used in new construetion
in 1958,

Table 5 shows for the 12 major
materials the pereent change from 1947
to 1955 in the direet input ecoefficients
and the 3 components of the change.
rect coofficients for 2 of the 12 major
materials changed by less than 10 per-
cant, 8 by 20 to 50 percent, and 2 by
slightly more than 40 percent. Dil-
forences in direct requirements for each
of the major materials were atiributable
to all three of the components,

Shifts from 1947 to 1958 in the mix
of selected categories of new construe-
tion are shown below. This list reveals
that nonresidential buildings, military
facilities, and highway construection
increased in relative importance while
nonfarm residential and public utilities
decreased.

Poreent of Todnl New Consirueilon |

| 1047 | 1088
Kesidentinl badldings (nonfarm). ... } LT 4y
Nonresidentin] buildings. ... h] g
1'1:hlll.'1ll:ﬂll.!¢$.-..--.--..-._..._....._.... 12 i
A flinary Facilities 1 i
]I:u.:l:mu:.- ......... 5 11

| Peroeniapes are based on u.u'.-;'l.uul L'u.ﬂl.u: data.

The effects of the change in mix were
most pronounced in the case of the
products of stone and clay mining and
quarrying and refined petroleum prod-
ucts, With the inereased importance of
highway construction, both groups of
products were more widely used. The
increase in the use of glass, heating,
plumbing, and structural metal prod-
ucts, and electrie lighting and wiring
equipment stemmed from the greater
importance of nonresidential buildings,
the effects of which more than offset the
relative deerease in homebuilding. The
relative decline in the use of lumber,
paper, paint, and stone and clay prod-
ucts was associated with the relative
deeline in residential construetion. The
decreased importance of iron and steel
and nonferrous metals was also o result
of the relative decline of residential
construction, as well as of publie utility
construetion.

As indieated in table 5, the 1947-58
change in the residual category was less
than 10 percent for five materials,
between 20 and 40 pereent for another
five materials, and between 60 and 70
pereent for two materials. This last
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catepory consisted of paper products,
which showed the largest increase, and
glass, which had the largest decrease.
The decline in the direct requirements
for glass maey be attributable to the
inereased use of prefabricated windows,
Consequently, glass appears now as a
more important indireet requirement.
Most of the change in the residual
appears to he related to changes in the
charncteristies of construetion facilities,
product developments leading to pre-
fobricated components and new ma-
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terials, and increased use of machinery
and improved methods of operating by
the construetion industry. Changes
in the characteristics of construction
facilities are an element of mix that
eould not be aceounted for in the mix
component, ‘given the degree of detail
available for individual types of con-
struction. The increased use of ma-
chinery may have reduced material
wastage, increased the consumption of
fuels and electric power, and altered the
value-added share of construction costs,
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INDUSTRY NUMBER & TITLE

30, Painis & Aled Producls

4, Stone & Clay Mining & Quarrying

40, Heatieg, Plumdsng & Structuiral
Metsl Products

36, Stone & Clay Products

20, Lumber & Weod Products,
Excepl Gonbainers

85, Elociric Lighting & Wirieg
Equspment

38, Primary Nonferrous Metal
MNanulactunng

35 Glass & Glass Products

37. Primary lron & Siesd
Mamnu iscsuring

3. Petraléwm Refining & Retated
Indusiries

47. Other Fabricated Motal Products

24, Paper & Alied Products,
Excepl Cortainars

73, Business Servicas

B3 Depariment of Cowewrce, (en o Beswwss Ecoronas

Jo
Percant af Tatal Cutput
(-8
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Mainteranee and repeir construction

The materjal and service inputs per
dollar of total maintenance and repair
copstrustion in 1847 and 1958 are come
pored in table 8. Percent changes in
the coafficients, as well as the compo-
pents of change, are shown in table 7
for the 12 major materipls. Thess 12
accounied for 63 percent of all material
and service inputs of meinlenanca and
repair construetion in 1938,

Table 7 indicates that changes in the
input coefficisats due to shilts in the
mix of individual types of maintenance
and repalr construction were generally
small, Ap exception was the eoefficient
for primary jron and steel products,
which decreased by 21 peccent. This
wis attributoble largely to the decline
in the relative importance of mainie-
nance ond repoir of railroads and lucal
transit facilities.

The affect of differential price change
was famly large for most major me-
terizls. Relative prices declined for 10
of the materisls and inorensed for only
2. The predominence of thess de-
crenses reflacted the fact that wage
coste rose more than the prices of
materinls used in maintenance and

Rir,

The residunl component of ahange
was lorge in most coses. Five of the
mojor muteripls had changes of less
than 15 parcent, four had chanpes of
25 to 48 percent, and thres hod changes
of 50 to 80 percent. A significant
clement in the large residval changs
was the decreased imporiance of mojor
raplacements in maintenanee and repair
Irorn 1047 to 1958, These replace
ments useé more moieriols per dellar
than are uzed in ordinery maintenance
and repaiy.”

Evaluation of the Changes of

the Construction Inputs

The {oregoing snalysis indisaies that
changes in the mix of individual types
of construction, in relative prices, and
in “all other” fuctors resulted in
substantial changes over time in the

1 Far conmpie, tho replaosmant dare of residontinl s
amd rapnlt construethil wow appresivaialy 3
Mrmttin 147 and 25 pareent in 1833,  The ghif from mojer
Felma ek (6 1047 b beesaxtensiey maindenanics arl repdc
WL 10E8 wis B ssngogoence of the dlsmppeamann of Ehg abner.
Fil conditfons of tho itsisodinte poskoar porked, Tl ahdit
b dotnentol iz whiely gould mak by neppunked for ko tha
mi: wmponent bessups ol inpulliolent dotll,
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direct; material end service requirements
for construction. In mueny cases, the
effects of these component changes
were offsetting ; thus, the overall change
wnz somewhat smaller than the com-
ponent chonges. -

The occurrence of large changes is not
sorprising in view of the Il-year lapse
between the two input-cutput stwdies.
Undoubtedly, the chapges in direct
requirements were in some measurs due
to the aboorma) circumsiances of the
early postwer period. One would ex-
pect smaller changes in direct raquire-
manis ko oecur over other time periods
of equal langth. Nevertheless, for years
other than 1058, it will probably still
be necessary to adjust tha 1958 direct
raquirements for changes in the mix of
construction and for "all abher'” fastors.

The basic dota nesdsd to adjust lox
mejor chongse in tha mix of eonstrue-
tion are provided by the detailad inputa
for separate types of construction pre-
sented in thie article and by the datailed
stotistics that are regularly published
for the vorious types of construction
expenditures, As noted eariter, price
indexes wre avnilable for tha important
types of new construction, It will ba
mora diffieult $o adjust for changes in
tha “all other'' eomponent. Some mod-
ifications, on a judgmental basis, how-
ever, can be mede for the more signifi-
eont changes in the charneberistics of
individunl types of construetion, For
exampla, changes in the regional distri-
bution of housing atarts, the inerensing
number of bathrooms per dwalling unit,
and the growing importance of central
air conditioning are significant [actors
affecting tha types of materinls used in
regidentisl consiruction. Other exom-
ples of developmentz which mny nifect
the construction inputs are the grentar
use of concrete and asphalt surfacing
instend of pravel and macadam in high-
WLy constrantion, and the shilt in
talaphone constrpction from awerhead
to underground lines. Among product
devalopments that maoy be inducing
changes in input cosfficients, thera is
nn inereasing use of prafabricated metal
windows. Prefabricated partitions and
wall snd ceiling ponels sre becoming
more widely used, and thers is o con-
tivuing shift from ploster to wnllbonrd.

Thers is, however, o limit to the
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extent one can rely on piecameal ndjust-
ments to adnpt the direct requirements
of o given yenr to another time pariod.
Furthermore, this alternative is nat
feasible for the adjustment of the
indireot and thus total requiremants
of copstruction. The periodic prepara-
tion of new input-cutpub tebles is
essential for providing the necessary
data. Such tablas will be prepared by
OBE for ench yenr covared by the major
economic consuses, with at lsast cne
updatad table for an intercensal year.

Apyendix

The valua of new and mnintenance
and repair comstruction includes the
value-put-in-piace of all private awnd
public construction. The maensure is
defined on en petivity basis and there-
by covers ull construction regardless of
who performed the work. It includes
work done on contraect as well as work
dona by goveyrnment agencies and non-
construstion firms with their own (forece
account) employess, and the volue of
meterials used in residential and farm
construction performed by households
on o do-it-yoursalf basis.

Materinle, payrolls, profitz, overhead,
architectural, enginesring, and demoli-
tion costa directly associated with the
eonstruction project are pert of value-
put<in-place. Volue.put-in-place refers

Table 7.—Totol Change and Compononts
of Change in Dircer Inpuwy © icnts
of Total Meinttnanoe mnd Repair Con-
aivuction, for 12 Major Comstroction
Moreriale

(Parcans enanga, LHT (o 1088)
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to work done during a given time period
vagardless of the starting and comple-
tion dnte of the entirs construction
project. For the pressnt study, only
that part of u project worked on during
celendar year 1838 is ineludad.

The separation betwesn private nnd
public sonstruction, and within the
publia category, betwoen Federal con-
struction and State snd locol construa-
fion, is bnsed on ownership, not on the
sourca of financing, Privately owned
incilities receiving government grants,
loans, and insuranee for construction
ere clnsgified under privmie conatruc-
tien. Stote-owned and locolly-owned
facilities receiving Federal grants nre
elaswifled under Stota and loenl con-
struckion.

Equipment that is sn integral part
of tha facility nnd essentinl for its pen-
eral use ie inelnded in the value of
construetion. Seme pramples are dle-
vators, heating, plumbing, and electri-
cal fixtures. Eouipment itorna that are
not strocturelly part of tha faeility or
that are meant for a special rathar than
for general use of the foeility are not
ineluded in construction volua. Exam-
ples nre refvigerntors and ranges, and
fxed conveyor tines in factories.

New construction (ndustry 11} covers
the original work, and additions anhd
elterations that incrense or alter the
stock of facilities. [t ineludes buildings
and nonbuilding structures such as
houging, schools, factories, highways,
oil and gas well exploration and drilling;,
sewnga and waler syatems gnd, in tha
cesa of business, other comparabie out-
lnyz charged to copitsl nceount. The
volue of new construction work by con-
struction contractors (2EC 15, 16, and
17}, opernbive iwilderz (part of SIC
65661), and astablishments performing
oil and pas Beld services {SIC 138) is
ineluded in new construetion.  Also in-
cluded nre oil and gas Beld services that
ara performed in the mining industriea,
force accouns constriction done by gov-
ernmeni; agencies and nonconstruction
firms with their own employess, and
manufacturers’ receipta from the instal
lation of construction-typa equipment.
The category also embraces the value
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of moterials of household do-it-yourself
new copgtruction.

Madstenance and repadr construction
{industry 12) covers the upkeep and
restoration of exisling facilities of the
same sort specified under new construe-
ticn. (1l snd gaa well drilling and ex-
pleration are excluded.

In the caee of business, maintenance
and repair costs are charged to surrent
expansa government maintenance and
repair is ropresented as a government
purchase. Tha eatepory includea the
wvalue of maintenanee and repair work
dona hy construction contrectors {(SIC
15, 16, and 17}, the work performed by
force account enmiployees of government
grencies and nonconstructon firme, e
waell ns the value of meterials uzed in
household do-it-yourself maintenance
aod repair constriotion.

Iita sotirees

Tha eetivity totals for new and mein-
temence wnd repair constmetion are
baged primerily an the valne-put-in-
place zerigs prepared by the Borean of
the Clansus. The lavels for new con-
sirustion appeared in the Census publi-
cation Volue of New Construetion Pul
in Place, 1046-63, revigsed (C30-6 sup-
plement}. The levels for maintensnce
snd repair construetion for 1958 wern
presented in the Oetober 1963 issue of
Construction. Review, and for 1047, in
Construction Volume and Costs, 1958,
puhlications of the Business and Dalensa
Services Administration. The OBE
estimats of ofl and ges well drilling and
exploration iz added to the velue-put-in.
placa total of new constraction.

The cnly adjustments to thess pub-
lizhed date wers. in mamtenance and
repaic copstruction. The most signifi-
enat pdjustment was a redustion in the
value of residential meiotensnce and
repair construction to correspond io
the metntenance and repair expenses
uged in the national ineome sstimate of
rental income.

Estimates of each type of meaterial
ond servies used in teiol construction
activity (new as well as maintenanca
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and repair) were derived from the
distribution of cutput of each of the
producing industries, devaloped in the
compilation of the 1588 input-output
table, Similsrly, value added was ob-
tained primarily as a composite for all
sonstrustion, by using detoe on national
incorme originating in the contract
construction industdies, supplemented
by information from the Intarnal Rev-
enue Service, Bureau of the Census,
and oiher Government agencies.

Petailed estimates of materials, serv-
ices, nnd the value added for esch
type of construction were based in
port on construction expenditure studies
of the Bureau of Labor Statistics,
Bureau of the Cenzusz, Bureau of Public
Roads, Business and Defonse Services
Administration, Veterans' Administra-
tion, Agricultural Marketing Bervice,
Rural Elecirification Administration,
Forest Service, Bureat of Reclamation,
Foderal Resarve Booard, MceGraw-Hill
Publishing Co., American Institute of
Architects, Nationel Socisty of Profes-
sionsl Engineers, Independent Patrol-
eum Association of Americe, Nationsl
Association of Home Buildars, American
(Gas Association, Bbasco Services, Ino.,
and Foeter Associates, Ine. Data wore
alao obtainad from a special survey of
the costs of constraction condeastors
conducted by the Bursau of the Census.
Administrative reports of the Intersiate
Commerca Commission, Faderal Power
Commission, Faderal Communications
Commission, Corps of Engineers, and
National Park Service and dizeussions
with copstruction condractors were
other major sources of datz om inpuis
by tvpa of constraction.

Becaunze of varistions in the Te-
liabilicy of these sources, tha inputs
for only selected types of construetion
ate published in this article, The
published data are limited to estimates
besed on represntative ssmples of
construction projects showing apecific
material and velue-addad costa. In-
puts for the unpublished types of
construction, which are less reliable, are
available upon request to the OBE.
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